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WHAT IS CLAIMED IS : 

1 1 . A method of increasing the efficiency of transformation of cycling cells, 

2 said method comprising: 

3 synchronizing cells at a first stage of the cell cycle, and / 

4 transforming said cells at a second stage of the cell cyclowithin about 

5 one cell cycle of said first stage witl^ ^C^^lieic^acid th^^ 

1 2. A method of claim 1 wherein cells are synchrom^d by contacting said 

2 cells with an amount of a cell cycle synchronizer that is effective ti0 synchronize cells at said 

3 first stage of the cell cycle. / 

1 3 . A method of claim 2 wherein s^thpll cycle synchronizer synchronizes 

2 cells at a stage of the cell cycle when the nuclesu^&^n^^ is substantially degraded. 

1 4. A method of claim 1 wh^^tm-^aM cell cycle synchronizer synchronizes 

2 cells at late S phase. y/ 

1 5. A method of ctaim 1 wherein said cell cycle synchronizer synchronizes 

2 cells at the G2/M phase boundarj^ 

1 6, A rn^od of claim 1 wherein said cell cycle synchronizer synchronizes 

2 cells at a stage other than M phase, and the nucleic acid accumulates in cells that have cycled to 

3 the GjfM phase boiHaralary. 

1 /. The method of claim 1 wherein said cell cycle synchronizer is a vinca 

2 alkaloid. / 

1 / 8. The method of claim 1 wherein said cell cycle synchronizer is cisplatin. 
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1 9. The method of claim 1 wherein said cell cycle synchronizer is selected 

2 from the group consisting of taxol and taxolene. 

1 1 0. A method of claim 1 wherein said first stage and said secon^/^tage are the 

2 same. 

1 11 . A method of claim 1 wherein said nucleic acid encgides a therapeutic gene 

2 and said therapeutic gene is foreign to the cell. 

1 12. A method of claim 1 1 wherein the gene p];«^iuct of the therapeutic gene is 

2 toxic to the cell. 

1 1 3 . A method of claim 1 2 wherein^^d^ ;ene product of the therapeutic gene 

2 induces apoptosis. 

1 1 4. A method of claim 1 v^^ein the nucleic acid is part of a lipid-nucleic acid 

2 particle. 

1 1 5. A method of injrfibiting the growth of cancer cells, said method 

2 comprising: 

3 administering to a cancer patient an amount of a cell cycle synchronizer 

4 that is effective to synchropize cancer cells of said patient at a first stage of the cell cycle; 

5 and 

Iministering to said cancer patient a nucleic acid that transforms 

7 cancer cells of said/patient; 

8 / wherein the expression of said nucleic acid inhibits the growth of said 

9 cancer cells. 

1 / 1 6. A method of claim 1 5 wherein said cancer cells are synchronized at a 

2 stage when the nuclear membrane is substantially degraded. 
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1 1 7. A method of claim 1 5 wherein said cell cycle synchronizer synchronizes 

2 the cell cycle at late S phase. 

1 1 8. A method of claim 1 5 wherein said cell cycle synchronizer syiichronizes 

2 the cell cycle at the G2/M interphase. 

1 1 9. A method of claim 1 5 wherein said cell cycle syndrfonizer synchronizes 

2 the cell cycle at a stage other than M phase, and the nucleic acid accumulates in cells when a 

3 plurality of cells exposed to the agent have cycled to the G2/M interphase. 

1 20. A method of claim 1 5 wherein said pell cycle synchronizer is a vinca 

2 alkaloid. 



1 



21, A method of claim 1 Swh^efn said cell cycle synchronizer is cisplatin. 



1 22. A method of clain^/S wherein said cell cycle synchronizer is selected 

2 from the group consisting of taxol aiuJ^ taxolene. 

1 23 . A method m claim 1 5 wherein said first stage and said second stage are 

2 the same stage of the cell cypfe. 



1 

2 gene. 



24. Aymethod of claim 15 wherein said nucleic acid encodes a therapeutic 



1 

2 patient. 



A method of claim 24 wherein the therapeutic gene is foreign to the 



1 / 26. A method of claim 25 wherein the gene product of the therapeutic gene is 

2 toxic to ^aid cells. 
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27. A method of claim 26 wherein the gene product of the therapeutic gene 



2 induces apoptosis of said cells. 
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1 28. A method of claim 1 5 wherein the nucleic acid is part of a lipid-nucleic / 

2 acid particle. ^-"^ 

1 29. A method of claim 1 5 wherein the nucleic acid is administered^ 

2 systemically. / 

1 30. A method of claim 24 wherein the therapeutic gene is^expressed in said 

2 cancer cells. / 

1 3 1 . A method of claim 30 wherein the therapeutic gene is HSV-TK and 

2 ganciclovir is also administered to said cancer patient. / 

1 32. A method of claim 1 5 wherein saLa cell cycle synchronizer is administered 

2 prior to administering said nucleic acid. 

1 33. A method of claim 3a wberam said cell cycle synchronizer is administered 

2 at least 32 h prior to administering said mucjeic acid. 

1 34. A method of clajm 3 1 wherein said cell cycle synchronizer is administered 

2 at least 48 h prior to administering pcA nucleic acid. 

1 3 5 . A methoa of claim 1 5 wherein said nucleic cidis administered prior to 

2 administering said cell cycle synchronizer. 

1 36, N method of claim 15 wherein said nucleic acid is administered at least 

2 32 h prior to admini^ering said cell cycle synchronizer. 

1 il, A method of claim 1 5 wherein said nucleic acid is administered at least 

2 48 h prior to /dministering said cell cycle synchronizer. 

1 38. A method of enhancing the therapeutice^ctofA-fcu ^u l l iciapcutiL — 

2 gene administered to a patient>.5aid-ffiethod''c^^ the steps of 
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3 (a) administering a cell cycle blocking agent to said^g^tiejat^-^td'''^ 

4 (b) admimsteriiig-s^d^^ therapeutic gene to said patient within 

5 sev^nji^^s-^rfsfep^ 

1 39. The method of claim 38 wherein step (b) is performed within 3 days of 

2 step (a) 

1 40. The method of claim 38 wherein step (b) is performed within 24 hours 

2 of step (a). 

1 

1 y 41 . The method of claim 38 wherein said foreign therapeutic gene is a 

2 plasmia. 1 

1 42. The method of clami 38 wherein said foreign therapeutic gene 

2 comprises a gene selected from the grou|p consisting of genes encoding a cytokine, apoptotic 

3 protein, tumor suppressor, heat shock pAotein, immunogenic antigen, proteinase inhibitor, 

4 anti-angiogenic protein, suicide gene forluse in GDEPT, ribozyme, antisense nucleic acid, 

5 viral protein and a toxin. \ 

1 43. The method of claim b8 wherein said foreign therapeutic gene is 

2 administered systemically. \ 

1 44. The method of claim 38\wherein said foreign therapeutic gene is 

2 administered locally or regionally, \ 

1 45. The method of claim 38 wherein said foreign therapeutic gene is fully 

2 encapsulated in a lipid formulation such that less thain 5% of the gene is degraded after 

3 exposure of said formulation to 1 U DNAse I for 30 minutes in digestion buffer at 37°C. 

1 46. The method of claim 38 wherein said cell cycle blocking agent is 

2 selected from the group consisting of DNA alkylating agents, DNA topoisomerase 

3 inhibitors, microtubule assembly inhibitors, microtuble disassembly inhibitors, DNA-cross 

4 linking agents, DNA-binding agents and nucleoside analogues. 
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1 ^ 47 The method of claim 38 wherein smdj:£lU:ycl^^ 

2 selected from the gromx-GortsiSfing^f cyclophosphamide, etoposide, taxol, vincristine, 

3 cispl^tkrrSoxorubicin and 5-fluorouracil. 



1 48. The method of claim 38 wherein said cell cycle blocking agent is in a 

2 liposome formulation. 



of claim 38 wherein said cell cycle blocking agent is 
g said foreign therapeutic gene. 




1 ^ 0^ / A^^*od 

2 admini^red prior to administ^rin: 



1 50. A method 

2 administered at least 32 h prior 

1 5L A method 

2 administered at least 48 h prior 



1 52. A method 

2 administered prior to 



)f claim 38 wherein said cell cycle blocking agent is 
to administering said foreign therapeutic gene. 

of claim 38 wherein said cell cycle blocking agent is 
:o administering said foreign therapeutic gene. 



{\i claim 38 wherein said foreign therapeutic gene is 
administeqing said ceil cycle blocking agent. 



1 53. A method or claim 38 wherein said foreign therapeutic gene is 

2 administered at least 32 h prior t© administering said cell cycle blocking agent. 



1 54. A method oftlaim 38 wherein said foreign therapeutic gene is 

2 administered at least 48 h prior to Administering said cell cycle blocking agent. 

1 ^^^ ^ 55. A method of enhancing the therapeutic effect of acell^ 

2 agent, or of lowering the dosage of a cell cycleblofikmg-aggfiti^uired for a therapeutic 
effect, administered to a patientx<MW|^ismg the steps of: (a) administering said cell cycle 
blocking agent tQ^arfFStient; and (b) administering a foreign therapeutic gene to said patient 



wit^iin-s^en days of step (a). 



add ci^ y 




